Material Studied
From four groups of trainee nurses (about 30 per group) nasal swabs were taken at weekly intervals for periods varying from six to 23 weeks. Some of the nurses had already worked in hospital, but just over half were newcomers to a hospital environment. All the nurses lived together during the first 10 weeks of the study in a hostel, separated from the main hospital, each bedroom having two occupants. For the first seven weeks of the period, apart from two or three organized visits en masse to various hospital departments, no contact with the hospital was made officially, save indirectly through the sister tutors and the communal use of the hospital laundry. From the eighth to tenth weeks each nurse spent two hours a day in the hospital wards, bed making, etc. After completing the training course in the tenth week, nurses were engaged full time on ward duty and lived in a home attached to the main hospital. Thus four groups of nurses underwent training for the 10-week period during the course of one year.
The first of the groups was reviewed a year after their initial training period when, for three weeks, they returned to a hostel, apart from the main hospital, for a revision course. During this time nasal swabs were taken twice a week. In the latter part of the study, when it was possible to swab progressively fewer girls (owing to holidays, night duty, etc.), the same few attended regularly to the end. Methods
Broth-soaked swabs wsere used throughout. these being plated directly on to the horse-blood agar. All coagulase-positive staphylococci (Cadness-Graves. Williams. Harper, and Miles, 1943, or Fisk, 1940) were subjected to typing by bacteriophage (Williams and Rippon, 1952) and to antibiotic sensitivity tests (Hutchison, 1954 routine test dilution (Williams and Rippon, 1952) for 38.6% (Table II) . With the exception-of Group I strains, the figures were in close agreement with those of Williams, Rippon, and Dowsett (1953) for nasal specimens from normal persons: Group I, 21.8%, Group II, 13.1%, Group III, 17.5%, and not typable at routine test dilution 42%. As the study progressed the incidence of Group III strains rose until they became predominant in the 11th week when nurses were on full-time ward employment. This upward trend was suggested by the data available from the first week onward and confirmed to some extent by a similar increase in the incidence of antibiotic-resistant strains. Coincidentally, Group II and untypable strains became progressively less common, while Group I strains remained fairly steady. It was clear that the nurses had acquired polyantibiotic-resistant Group III strains of Staph. aureus which were known to be prevalent in the hospital at that time, but which were rare in the general population. Conversely they were losing the Group II and untypable strains. In the case of Group I strains, however, reference to the "carriage history" of each individual showed that loss and gain of these strains was a frequent occurrence in those who might be termed " temporary carriers," but that Group I strains gained after the tenth week were usually penicillin-resistant. It was therefore presumed that penicillin-resistant Group I strains were prevalent in the hospital, along with the Group III strains already mentioned. At the same time the occurrence of penicillin-resistant Group I strains (22%,) were still negative after over a year at review. Five who had proved negative for the first IG weeks subsequently became persistent carriers.
The Persistent Non-carrier.-Although such astate has been inferred from time to time by those who have made repeated examinations on the same individuals (Miles, Williams, and ClaytonCooper, 1944; Packalen and Bergqvist, 1947; Rountree and Barbour, 1951) , others have not remarked or have not encountered the persistently negative person (Williams, 1946; Gould and McKillop, 1954) . In this series, even under ward conditions, about 20% of girls appeared abnormally resistant to nasal colonization of Staph. aureus. Similar observations have also been made in the staff of a maternity hospital (Hutchison and Bowman, unpublished data) . This state of affairs is perhaps more interesting than persistent carriage.
If there is an immunity to the nasal carriage of Staph. aureus, upon what does it depend ? Moss, Squire, and Topley (1948) unsuccessfully attempted to correlate nasal deformities with the predisposition to staphylococcal carriage, and therefore the absence of such deformities is unlikely to produce a non-carrier. Immunity to carriage has apparently nothing to do with the humoral immunity of the individual, for Packalen and Bergqvist (1947) showed that it was the noncarrier, not the persistent carrier, who possessed the lowest antitoxin level. It may be that some people have an abnormally high lysozyme or " inhibine " (Dold and Weigmann, 1934; Ignatius, 1936) The corollary is that those who are more liable to acquire hospital strains, the temporary carriers, are also more prone to relinquish them when environmental conditions return to normal.
It is suggested that superinfection of a nurse's nose occurs frequently during bed making and other duties when masks would not normally be worn. It may be that efficient masking is not merely a protection to the patient but also to his attendants.
Summary
Four groups of trainee nurses were followed at weekly intervals during preliminary training and subsequent ward duties to determine the effect of change of environment on the nasal carriage of Staph. aureus.
An increase in incidence of penicillin-resistant strains was found together with a less marked increase in the number of strains resistant to other antibiotics beginning within the first week of ward duties. Twenty per cent. of girls were persistent carriers and an equal proportion were abnormally resistant to carriage; the remaining 60%,' of temporary carriers appeared more susceptible to a change of environment.
There was no significant increase in the nasal carriage rate nor could transference of strains from nurse to nurse be demonstrated during the training period.
